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Abstract. Antibiotics from the groups of penicillins, cephalosporins, aminoglycosides, polymixines, 
fluoroquinolones, tetracyclines and also potentiated sulfonamides were tested through disk diffusion method on 
bacterial strains isolated from samples that came from poultry, dogs and vipers. The strains were identified 
within Citrobacter genus through bacterioscopic and bacteriological exam. 
The bacterial strains presented 50 % sensibility and 50 % resistance to cephalosporins and  also to 
flumequine. Resistance of 100 % in bacterial strains was observed when colistin, tetracycline and 
trimethoprim/suphamethoxazole were used in antibiograms. Aminoglycosides determined a multiple behaviour 
in Citrobacter strains: streptomycin and gentamicin – 100 % resistance, kanamycin – 100 % intermediary 
strains, neomycin and spectinomycin – 50 % resistance and 50 % sensibility. Aminopenicillins were not efficient 
at all on Citrobacter genus. 
 
INTRODUCTION 
 
Antibiotics are used in animals to treat diseases and also in food animal production to 
improve performance (HOFACRE C.L. and all, 2001). Unfortunately, the use of 
antimicrobials tends to cause bacterial resistance and thus there is a balance between the need 
to maintain an animal's welfare and productivity and, in the same time, to minimize resistance 
development (BURCH D.G.S., 2003). 
Potential antibiotic resistance problems are currently the subject of much scientific 
review. It is impossible to overstate the contribution made by these products in both human 
and veterinary medicine, during the past 50 years. Therefore, it is imperative that every effort 
is made to preserve this valuable resource, including closer monitoring of antibiotic use and 
surveillance of resistance (FEDESA, 1999). 
The aim of this study was to observe the resistance in Citrobacter genus strains, bacteria 
considered within Enterobacteriaceae family, having digestive tube as ecological niche 
(RĂPUNTEAN GH. and RĂPUNTEAN S., 2005). Nevertheless, the medical importance of 
these bacteria started to be reconsidered nowadays, because of the fact that some strains were 
isolated from different parts of the organism. With the present research from Cluj county, we 
join the surveillance made by other authorities in this part of the country, in order to monitor 
the antibiotic resistance.  
 
MATERIAL AND METHOD 
 
In vitro susceptibility of bacteria to antibiotics was measured through antibacterial disc 
diffusion method (BOLDIZSAR E. and all, 2002).  
The material used for the identification of the strains through bacterioscopic and 
bacteriological exam (RĂPUNTEAN GH., 1999) and for the antimicrobial diffusion studies 
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were: 24 h broth bacterial culture (37 °C), agar and special  media (CMV, Simmons etc.), 
reagents and antibiotic discs (NCCLS, M31-A, M31-T, 1999).  
The bacterial strains were isolated (RĂPUNTEAN GH. and BOLDIZSAR E., 2001) 
from samples that came from poultry, dogs and vipers: corpses and organs – liver, spleen, gut 
(poultry, dogs), internal organs – gut, liver, lungs (vipers) and secretions from the vagina of 
the bitches.  
The clinical signs were represented by acute respiratory disorders with fibrinous 
pneumonia and also milliary necrosis into the liver of poultry, jaundice, hemorrhagic status, 
enteritis and hyperplasia of the spleen in dogs and sterility in bitches, and also mortality in 
vipers.  
Antibiotics from the groups of penicillins, cephalosporins, aminoglycosides, 
polymixines, fluoroquinolones, tetracyclines and also potentiated sulfonamides were tested on 
strains from Citrobacter genus. 
 
RESULTS AND DISCUSSION 
 
Citrobacter genus was represented in this study by a number of 19 bacterial strains. The 
testing of  antibacterian susceptibility used a number of 12 antimicrobial agents from different 
groups of antibiotics (table 1). 
 
Antimicrobial susceptibility of Citrobacter spp. 
Table 1 
Sensibility/Resistance Crt. 
No. Antibiotic 
No. 
Strains R % I % S % 
1 Ampicillin 1 1 100 -  - - 
2 Amoxicillin 2 1 50 1 50 - - 
3 Cephalosporins 2 1 50 - - 1 50 
4 Streptomycin 1 1 100 - - - - 
5 Kanamycin 1 - - 1 100 - - 
6 Neomycin 2 1 50 - - 1 50 
7 Gentamycin 1 1 100 - - - - 
8 Spectinomycin 2 1 50 - - 1 50 
9 Colistin 2 2 100 - - - - 
10 Tetracycline 1 1 100 - - - - 
11 Flumequine 2 1 50 - - 1 50 
12 
Trimethoprim/ 
sulphamethoxazol
e 
2 2 100 - - - - 
Total No. 19 13 68,42 2 10,53 4 21,05 
 
The percentage of resistance to antibiotics in bacterial strains was 68,42 %, being 
registered also 10,53 % of strains with intermediary values of the inhibition areas; so, only 
21,05 % from the totality of  strains were sensitive to these antimicrobial agents. 
Aminopenicillins were not efficient at all on Citrobacter genus: ampicillin induced 100 
% resistance and amoxicillin, because of the 50 % resistant strains and 50 % intermediary 
strains, determined no sensibility in bacteria. 
The bacterial strains presented 50 % of sensibility and 50 % resistance to 
cephalosporins, no strains with intermediary values of the inhibition zones being observed. 
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Aminoglycosides determined a multiple behaviour in the tested strains: streptomycin 
and gentamicin – 100 % resistance, kanamycin – 100 % intermediary strains, neomycin and 
spectinomycin – 50 % resistance and 50 % sensibility (graphic 1).  
 
 
Graphic 1. Antibiotic resistance in Citrobacter spp. strains 
 
 DIAZ M.A. and all, in 2006, noted resistance in Citrobacter freundii strains isolated 
from small size turtles in United States of America, even at high concentrations of gentamicin 
and also in other aminoglycosides. 
 Resistance of 100 % in bacterial strains from the Citrobacter genus was observed also 
when was used colistin, tetracycline and trimethoprim/suphamethoxazole; flumequine 
determined 50 % resistance and 50 % sensibility in this bacterial genus. 
 Low susceptibility to ampicillin (7 %) was registered by BURTON G.R.W. and 
ENGELKIRK P.G., in 2002, for Citrobacter strains, but the sensibility of these strains to 
cephalosporins was of 76-98 %, much more higher in comparison with the present study; the 
gentamicin, tetracycline and potentiated sulfonamides determined a different behaviour of the 
strains, also comparing with this research: 97 % sensibility – gentamicin, 93 % sensibility – 
tetracycline and 90 % sensibility – trimethoprim/sulfonamides. 
 Unlike these researchers, FURUSHITA M. and all, in 2003, noted resistance to 
tetracycline in some strains from Citrobacter genus that exist in the south of Japan, resistance 
that was demonstrated to be transmited, through conjugation, to Escherichia coli; the results 
reported on tetracycline were semblable with those obtained in this study.  
 So, beside a rational use of antimicrobial agents, it is very important to determine the 
susceptibility of bacteria to antibiotics, because of the continuous development and spread of 
antibiotic resistance all over the world. 
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CONCLUSIONS 
 
Bacterial strains were isolated from samples that came from poultry, dogs and vipers 
having clinical signs of acute respiratory disease, hepatitis, enteritis, hemorrhagic status, also 
sterility and mortality, and were identified within Citrobacter genus  
Antibiotics from the groups of penicillins, cephalosporins, aminoglycosides, 
polymixines, fluoroquinolones, tetracyclines and also potentiated sulfonamides were tested 
through disc diffusion method 
The bacterial strains presented 50 % of sensibility and 50 % resistance to cephalosporins 
and flumequine 
Aminoglycosides determined a multiple behaviour in Citrobacter strains: streptomycin 
and gentamicin – 100 % resistance, kanamycin – 100 % intermediary strains, neomycin and 
spectinomycin – 50 % resistance and 50 % sensibility 
Resistance of 100 % in bacterial strains was observed when colistin, tetracycline and 
trimethoprim/suphamethoxazole were used in antibiograms 
Aminopenicillins were not efficient at all on Citrobacter genus 
We recommend the testing of the susceptibility of bacteria to antibiotics, because of the 
continuous development and spread of antibiotic resistance all over the world 
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